Uptake of dibucaine into large unilamellar vesicles in response to a membrane potential.
Local amine anesthetics appear to exert their effects in the charged (protonated) form on the cytoplasmic side of excitable membranes. Two features of interest are the mechanism whereby these drugs move across the membrane to the inner monolayer and the actual membrane concentrations achieved. In this work, we have investigated the influence of a K+ diffusion potential, delta psi, on the transmembrane distribution and concentration of the local anesthetic dibucaine employing large unilamellar vesicle systems. It is demonstrated that egg phosphatidylcholine large unilamellar vesicles exhibiting a delta psi (interior negative) actively accumulate dibucaine to achieve high interior concentrations. 31P and 13C nuclear magnetic resonance studies show that the internalized drug is localized to the vesicle inner monolayer, and suggest that the protonated form of the anesthetic is the species that is actively transported. The inner monolayer anesthetic concentrations thus achieved can be an order of magnitude or more larger than predicted on the basis of anesthetic lipid-water partition coefficients. It is suggested that these effects may be related to the mechanisms whereby local anesthetics are localized and concentrated at their sites of action in nerve membranes.